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(57) 

m S C £ tc ck o TS^ffi«**:S <=>ft*f <fc if -r * 

fi, Xli^-V • 7i-r^ y^lH-i<D<):?%, 
SiJSP^a-b -Wc^S ttfcS& 2 ^fk-tr^Xx A 



try* 



1 

310 



320 



300 



330 



(ED 



350 



340 




w 9 ft 



c 



1 

( a ) $ 1 {ty-7*->XxA£$ffl LT, Iff* • 7 
£'f7 , <D9'£CD / >&< t$> 1 0£§t?'>&< fcfe 1 "DO) 

ef* • 7is-L<Di/-'yyx<Dnmtx-{£m$n%'p 10 

< c ) m 2ft^{t^7^XxAT*iniE'>&< ti>\-D<D 
Wffl^t&&'*7 *-*(DM*mmLTMittT* • 71/ 

•CIS*« 2 ] huE'>& < 1 t> 1 oo«ftttt yg{k% 

misBXx-yy (b) ti->-y^fcfcttLT&7 U-AS: 
SlftttfcffflU ->-:/8fl:©«ttiW?lc«. hOE'>&< 20 
10©8r$^&>^-*©ffi£ft5rf 5*§£. 

Hut27.T<y7* (b) (i, Sz-VSEftj^ttdiSntt^ofc 
&7b-.Mco^T, mIIBtr^^+ n a p«^»Bfi^»coia 

©T^fo 30 
[11*94] fiuEX 7-7 7* (b) ti, Mtc, nuEXxy 

7 (c) -e#7U-A*?9#ftrsfc46oey hd»* 
ic uittbD u we e * + &mtfmzmmJzm(DMm * 

©faJSPJ^fc ' < 5 * - * ©**l*rf * * r y 7*5 tf 
*tt*?fk'<7 

S7U-AlC*fLT, MEt£*?-+fltt!fll<lE*M£* 40 
OHft.tOtlttv^*^ llliE*?ffc><5*-*ii» ME 

t?T* • 7U-A©^-^>X£fctt35fcfr7U-.k<D 

ftff *F { k^ 7 * - * e> , «r L i^i^l? (k> ^ ^ - 
MWafi? ft/*? * - pernios** cfc to 

ffiEttU^fi* fk/<7*-*ttE:7 

>o-r <d 7 u- Ate jw 5 ¥*3S7 ft/ ^ * - * % 

BljE^f¥^fi?fk^7^-^«^7lx-A©Hlj 
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2 

H(iee^f- + n D pH^BuElifficfc«3t^^Ji^ HUES? 

it* v ttfiuE jfeR^fi^fk^ v * - * fcffiElfr 
*S4*cEK©7?ft. 

{H*a6] buE'>^< loofflffliWIIift/^*- 

^7b-A&o : ^n{c^-r§'>*< it i oowwoi 

HHLTiiflEifT* • 7^-i*<D->-^>'X£jl3&$-e3 
X-f-yT^ 

^Mtc#c?c fc*ftffi£-r*S*3»H4*:E««tfffco 

t*f*-7u-^->-^ryx^m, i/-ymt. 
wi-^&n, ffifflif-y k h • b-K at; 

• ^Tto^O'J^tt lo*W>4< 

MESlft^tf:7->*Ti>fc«ttSn, tuE'>&<£ 
t> 1 otD#1i{cH-r?>1«^%5aStTt:r* • 7 b- A 
CQ^-y>X<Dft4§4tic43^T&ffl;£n5'>&< tt> 1 
o©WJ»Blffift^7 ^ - *©<i£«t £#J® 7°n -t -y 

TOEiW»^ , o-b-y91C»asn, *8E'>&< fcfc 1 

JWEkTr* ■ 7U-i»0'>-^>X%W**fkt, ff^ik 
Jfr^-x-^Ok^y KXhy-.k«i£-r 6312 AW 

$rtU>>^fAo 

-AttRiatry h • b-hXIiS^ti-y h • t'-HOkf 
-y hXh';-A%^tyci:^^ii-r?.»*«7{cl2® 

IIS*S9] huIB'>*< t$> 1 O0«H4(4'>->a<k* 

mlE»J»7 , o-b'y^ttll9Etrr* -71/-A©->-yy 
X(0§7 U-A*ME->->«fttoi^reftWfcES 

l 0] huE'>*< it l -ZHDftmiWlcXti- 
HtjES)JS3i7a * -y , >g{fcff ttffl ?n^A^ fc 



(3) 

3 

^■^s,mii ,i mmmwi^(omm^ i )i>is.^m^ &7b 

8uI2e-y h©&tf&J"£ft& Bijia / >%< fct> 1 
[fl^a 1 2 ] Huf2'>fc < £ fe 1 OlDtWRlteft'*?* 10 

- * aa^t/ ^ ?< - * z-Sfr. 

&7b--Mc*tLT, WEe^+aitaWIBtWflfc* 
©BMNfcOfcffi^tt&x MIE^Jffli^P-b vWt. ffiEZ 
^{fc^v;/ — tf-r* • 7U-A©'>-^ >"Xk:43 

¥ WFft> < 7 * - * StfftfT fly *y * - % © 

ib©s** c tc t, cd t l $ fc*o¥a**», 

i/->©T^T©7 U-Afcitf *¥*5tf?{fc><5;*- 

-tr <y Itti ffiiefi^ ft' ^ * — * £\ MIHftfffi^t 
/ <5 ;>< - * t HOESr b ^JWFft;/ ^ ;* - 2 &tfiuif2 

*fc«>©?a*^oc fc*w«*-r*»#E 1 1 keh 

CIhJR^ 1 3 ] BiJf2'>& < ^ 1 ^©WW^AE*/*?* 

-Z<Dm*^v7Tt%tz)b<D^®Lt, 30 

^7b-A&t>*^nicflis-f i o©fri$iw 

B$fc«Jg;£ftS«J:5fc» IIMEtt©^'y7 7 U 
*©^afc*»c£€f c tiWUfc-rsBI** l l fcE 

[|h*S1 4] 3V£a— ^R^&OBJbE&T'p-?"^ 

«ffl-T5fcii)©3yea— * • 7*n^7i*HfifcbT\ 40 
HJEnytra-^R^JRO^IffiftT'o^L- p-K¥ 

#*r£-£T, S/->aft» kT^^-vfiK, ffiffltf-vK 
gfftf-y H • b-K Stftf^-V - 2-<7<Do*><D'P 

*S9HJ-r<&fc»©S i©n:/l£a — *K*fl*DBIffift7' 

a^a-^t, hu§2'>&< fct> l 0©Wtt*eiiWlc 
il^^Tlff^ • 7 b— ix©S/— ^^^©^{k-eS 50 



WP¥ 1 1-17 7 9 8 9 
4 

<fejS-T*fci6©SB2©3>tJa — 5»R*«0^ffift7'a 

• 3-F#»fc, 
fiWe / >4< fcfc 1 o©M»^«*/<5*-*©tt«:«ffl 
U, aytfa-^*c, miiS£-r* • 7b- /»©->— 
y^«r^{k*^*a3©3y^a-*K**»)Bifilft 
7a^7A • 

£^&C "tS 3 ytfa-* • 7W5^« 

a 

PPo 

{M$$ l 5] Htjf2'>&< fcfc l octttttt 
MI2^2©3>tfa-^M^ , 35lHl*7'D^v^ • n 

- K*g»i 3 y v a - &7 b-i»* >a<tt 

* • 7V-h<Di'—^y7,\C&tf%Mi~?l/-.Lfr c b<D 
mfg£&i$iL-CM!2 / >&< t$> 1 o©*J»^tt«:/<5^ 

- * ©ft*Barr « fc*©#a%«o c t zftwuut & 

l «] mil2 / >^< it. l o©^tt«Mictf ^f- 
LT3>lia-*t, SK7l^-/»©li»f- + fflR«:* 

Hu^S©fifli t e»«fctk«* -a-s fc»© 3 > v a - * 
^■T?>ll#«i 5ic|2«©3>tfi-^ • -fuf^u 

7] WE»2©3>ei-^R*«{0^fi4 
7"p^A • a-F¥a«4, Mic, buE^^^-vSM^ 
lWIE*W5£*©Htt<fc9t)ftV'>Jg^ »7U-ix©fiF# 
(tt^T(8fflSn*tfv h©^tito*n5«k9<c> 
Sa*Mf2e^7 c +o c p«^Btjt2*Blj^«©6lffi<fc 0 1>«^ 

^tc, miI2 , >*< ifc l o©WWRl*lft^7^-^©ii 
fti»WK:»3£?'&5fc*©3>«ia-^R*«lt)Rlfil 
47"o^7i • a-F^a^OCfc^fSfc-r*!** 
JSl 6t|2«c©3>tfa-^ • /"a^Allfl, — 
[ffir^Kl 8] huE'>& lo©Sf]Si"J^^^7^ 

* • 7U-i»©5/-'SrVX<c*S***jfc(t7U-i»©$fcfr 

tfftfT 3 FlSa : F<k' ^ p< - ^ ©Fal^M^MC It fc© i L 
TWE»2©3>k?a-*R*l!ilt)^tta:7 , Dy7^ • 

3 - F#a«c .totstin, 

i/— y<Dt^X<D7 Is- LIZ ft-f S ^M^fc' ^ * - 
mjl2^7¥^«?(k^^^-^ii^7b-A 
©M* T*©^'>- y©-T^T© 7 b-Aic Wf 5 ¥£§fl 



5 

busb v *? f- * 0 d dS# Mieisffii o t> Mi vJ t&. nuiea? 

[flJfcJE l 9 ] buS2'>& < £ 1 1 "^©W]flPIft64/<5 * 

'>a< i o©*jiBiBi*4'^/-^©iaoisii*f"Jffl 
y fcft© 3 ^ £ a. - * wm. *> fli** 7* 

igl 7tcia®<Daytfa— ^ • ^"ayvABiao 
[000 1] 

£ ;l/ • £ 5> a 7 )l • -< * - SrtOfflftfcll-r S fe <5t' 
^{fc/ ^ ^ — ££71'— i^StXii 7 U— A* t*Sj fltyc 

[0 0 0 2] 

»©*$atf-e***A#fc:«tt-rsfc*fctt» ha- 

[0 0 0 3] *vhV-'!7lc&-2?B-& i bnrcftm*?L 

[0 0 0 4] «ifffflEt/fctfr*Ett«*©-Wtt* » 
IX+XA-h • ?Vl/-7 (MPEG) * 
©MPEGWPTtt, Br5©£**-+rtRtf + * 



1) ffl&W- 11 - 1 7 7-9 8 9 

6 

mm <^;w ©««i*EiS"r*fcAK, i&#^*F;UR 
{0005] ISO MPEG-2«HM*» bT-y F • X 

[0 0 0 6] ftmt7v-tX<D l o©SBti. (ff^ 

10 S*6T* 4 /St'h£ </ v tT -y F X F 'J - Alcffi^-T § C 
T*&5 0 MPEGHtptitT-y hXMJ-A©lMXicfl| 

f ffiifc f * d £ wait"?* s c t *. 

[000 7] WAtf, €«y F ■ U- F«^<y F/#T*^ 

t>*^^7°tcs^^T, itr^^-*a/fc»)» itaotr-y b 

^i]0ffi?>tl?)o 6,000.0 OOfcT-y F/f3> (6Mb 
20 p s) &t>*30if^f-+ • 7l/-i»/W^> t^'y F# 

200,0 00 t: -y F^fJOiS^n^Cttc^^o 13 
5 0$©v^a7"a>y££ft3-&7 20x4"80tf^^ 
•v©^, cntiv^a7"a<y^^fc0 1 4 8'd>y F© 
SiJDffiOt^So Jf^t, i/-y^t&D*7^^a V • 
Ifr*©^, ti-y F • P-Ftt> ^^nyn-y^ffil 
BXtt7U-^ffi5«©»tv>«fl:C«fcoTfcr-y F • U 

30 $>5o 

•[0 0 0 8] mm<D¥??-v8inz'®&tftbm&<Di£m 

3o nl^e-y F • V-F <V B ft) ?3re{tttl£-r*EEtt 

^©fcf^f-+n D pK^#l>^to{cii, 
(*7— • f-XF • >©i:-5^) ^ofc~>— V 

40 ffiSS©«J;9*) €rft-afcS'-;'*9fcfraD , >4^e , y 
F L*^S fc 4 i/^T 5 ^ o t* x **W»f* 
(c-isg^*ti?>^©«©fc*6tc, &tfflMH*«aRtr 

tff^kT'p -t ^^m^it^^tz Mc&m t z n 

£7;b3"UXA<7}}t&a<Dfci6{C, VBR^#{tU> 2 

oa±©/ ^x<Dgf V 7 ;i/ ^ ^&*t<t 7*a txiciot 

tZtctbic, -?-©^«T©^S^ffl?ti5o ctittBS 
»©^lt%^C$Hi:5ltnt*t, U7;U*-fi»'*^ 
50 \y—i/m l/%al&lC?Z>t><DV&t£\,\ 



7 

[0009] 

A V B R £r^^fc->Xri>*}I&-f SCitcioT 

;g;^ffisa^£f#&tf 6 ranker* • ->-yyx©tf^ 

[0 0 10] 

[f£S£8?&-f sfctfx^K] g^j-rntf, **t8ifi, 

•y K S^kT-y h • U-K Rtftf**-* • *-<7°<7)'> 
* < t & 1 OT*&3'>& < & 1 00«p 14(c^fl-T £1t$8 

yx^EHtfkU HutB'>&< it l o©tM1Prii64/<7 
^-^©ttfcttflfUTflrafkex* • f-^Oty FX 
FU-Z»*£i;£#*X7-y7'4:*3tf. 

[ooi i] t$ i oojgsBT'fi, *fsw«:, -aoe 

0«>Xxi»ttsBlft#fktf75'Xf-A, ftKJSJI7*D«:>y 

+>\ sa*^2^k+)-7*s/7 l x^#ty 0 mi^ft-y- 

ymt, \z***bm.* &mvv f, antr-y h • 
ts 0 im7a-kyy&. 'p%.< t$> ioo#tt(cM-r§ 

{fctf75/*ri»fcfc, 1 0©SJffllPjf|£jS:/<7* 

- 2 <Dffi££tt® 3 fcfcfcMlllT'n -tr <y -WHS^S n 

Bjfilft/^^-^OWK-rSfflSffifflLTtr* • 7U 
-A©5/"5r>X0£7U— i»*W^fkU ?Wcio 

r, ranker* -r-^oe'y fx fu-a*£i;s 

[0 0 12] M4*»iBTf4» *l8TOtt, ^t** • 7b 

ASp a p(Cfcit53ytfa-^^0^Bl47*P^-5A • 
#Sfc*03>£a-*KBl!>RfliE7*n?7Z» • 3-F 
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7V-i»<0S/— 5r>X%»«f«*» *>->£<k, 

+ n Q p«> ffiffle v h> SJie-y h • 1/-F, Rtfe *x 

ir • *-r7°<D?*><D'>&< £fc l o££ty'>& < £ t 1 

->—ir^x*«F#{t:-r*«*<c«iffl«n*'>4< fcfe l 
fcfcTx* • x-^CDkf *y FX F U-i»*4i;*"&afc* 

TtTx^- • 7U-z*<DS/-y>x£??^{k;*-e5o 

[0 0 1 3] -gS&tycSoT. *58W®fHfflKJ:*i?F# 
fctt» Wfcffil^-y F • 1^-FTtt, *»6ttOiy3 

• i/xxAtcit^r^a^n/c^^f-^p^K^^c 
5o cnu, w*tf, 7P— i»flBRif7u-/»rt©i8»s 
tf<y hwfiosttffl-rsiit^flsi^y f • u-Fra# 

{kTHii^e-y F • U- FfiHtffcfcit^TJ: D » U r-r 

20CDx>n-^R 

20 * • T-*ra*wk2f8*ii0«-3o *sw«yi«\ si§ 1 x 
^c^-m^n, s&ixyn-^cfcoTfg^n 

ft«c«-*iWrLT»2x>3-^ofcii>o^fk^7^ 

g2iy3-W, €-<0flF*f 
<k^5 7:-**ffifflLTJ«ft«©, SfiKEtt^tifct 
ft-Xh'J -i»*«»-r MPEG- 2«lp^fij£ 

aato-c**. *«wo^kttffi(*, a^ti>y h • 

b-h (C B R) FK^SttSxa-'H • t*fi" •> 
30 -y>X<D^@^e^^-fp°pS, S^ttRfSlf'y h • U 
-h (VBR) KF^fkt- Ffcfett §s^e^^+p a 0 H 

10 0 14] 

^fk : tf -r^J" (Information Technology-Generic codin 
g of novingpictures and associated audio informati 
on: Video) J hlMisTc H. 2 6 2. I S 0/ I E C 
138 18-2, FV7WSIB8W, 1994<0gjei 
40 TU-TKEafiSftT^S«fe5*MPEC*Pax>3- 
^&CfW#<k7*a-tXKH , rs i t>©'PJ56o ^-wx>3 
-^JC*oTjWTSn6f5#<k«ttt4» r-*A*K S 

^msstt, tm^^y^® cdct) , a?ft, a 
so «ft>fcR««ii-e**. 
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COO 1 5] g{Ci¥L<E*tf> & 
^Sfc&©7*P-t;uc|irfS&<7)T'fc*K 

So 

(ooi6]^i Eixf7^<i> %.mnm&(D®i£. 

m^ii. r I J 7b— A • If ^^+co^±Blc*3tt?,^ 
figftfift^l&ST'&So SEHTCStett £^ ^ -v ft ©/CM 
1tT'£>So MPEC-2K77HWtt, ffiHTtfttt* 10 

[ooi7] (URn-^-oaiftttiaxssiT**. as 

■y-y^iz-rso 

[ooi8] >a»©t5 loowjaa:, si 

&s 0 mwi^^y^wy^y^mit. & 

[0 0 19] £&& ^i£&&&<D£<, tffc, 

[0 0 2 0] Iftfifitftti, tr*f-iriffl©Jifitt*Jfei>s 

<D7*p >y * ;&#i&TJJlfKHcei£2fifc £ 

©RI©f£#;Ett ei£0fc*fc:ftlRfcEI8S ft, L 

frssu e&sftSo 40 

[0 0 21] ftttttfl&tf^fflOafcH**^!*, 

r i j e ^^-ffc^tf s-r-^ro^owKRtfaa* 

BP^, tf*-fe/H*i£tf l otDfcf-^-Hc&tts l ooa 

-y-->3 >a>£&ic©£^-H^tsg&sP'7--v' 
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10 — 
;UD7*P'y*jb\ fta©tr^f-vx«ftRotr^^- + © 

u z<d&%z r*m\£t**i , xt* rpj e*^* 

(i, i #S£Dtf^^-^tOtf^'ir;UX«^^-tr;l/6Dv^a 
?d»^ i - 1 #Scoe *f-*X« i + 1 
?-*rt©fa^**jWcBlLT«fi«l»£XttTOfl%ff 

[0022] e*f-*^fc«ufE&ife**+easKW* 

tfiM" Lfetf ^^■■v S^KS^K: - ft L£ i * c £ 

£T'$>% <B2#BB) o I -P- Bi/Xr AcDii 

{0023]Blttt. MPEG *JW9<»fl:<0-»{fc t 

fc7P— ^-V— htf7S£ftSo ^-(070— + — HC*5 

^r, i §e<otr^f--vst; i + 1 #@<Dkr^^Tco-r 

h/Wi, e**rt/©v*n7ay*#$tefrXW:1* 

B^4$nSt, i i + 1 #s<otr 

^ -v\cD tf ^ v ^ d 7p -J V tO^Jc^ffl t ft 

So 

[0 0 2 4] SltC^^ftSi^lc, ??HHt7 p P-i:7.T' 

«, i se©tf^^-v&a*i + 1 sacDkr^i-^K* 
-•/•tfiy^-^i i ^*3^riaa$ft> w^-tf, i + 
1 ss^if^^^RD'^fttc^-rstr^^^^^t 

So l llixyn-^ 

»*«3ta-'V h 4 3lCjit?o il)t^^h;H 13tift 
^jf^an-y h 4 3<oai7Ji: LT^fig$ftS 0 cft6><9 
h;WiftffM«3.--y h 4 HC<fcoT®ffl£ft> C 
(Da->y htc^SHi^cD/'cfeic, r#8gj r-*4:<*tf 
ftSv^a7a<y^ • x-^fcfttftr^+Xfilt^ 

*f-+/pe»*tR-r5. »frffi«ar.y h 4 1 © 1 ooas 
ft, «»3-9->f>as«i»2 nciicyo «tt3-9->r>«* 

g|2 1 <DHi^{±«? : ft;g5 2 3fc*5^Tl?{fc£ftSo * 

=f-\tm 3©aj*tt 2-3©m* 121 &cf 131 tc^t 
eftSo -yj<omti \2ia.s eiMHutos^sEii&tf 

SSxUpOh 2 5!ciiCj 0 ffi^<0ffl^ 1 3 1 tt, 7b- 

u • y^&u 4 2KEttr*fcafctf*-&/i/©ft*tt;£ti 

fc v ^ p 7p -y ^<OS«fiStic Jtty» 09^<ox yu—9"Q 
tt, c^2ai^l 3 Hi, S#v*p7p-y* (M 



(7) 
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b) *iffiMtf3tcm*&r*iubfc* a»ffffc»2 9& 

ft/c5tv£p7P-y * • f-^?:7l/-A • 4 2 
[0 0 2 5] mZiCTTs^tl^^o^ 3-D<D^^-f<D\f. 

*j x« r i j cne>o r i j tr*^ 

t»5 r^iBij^ttr^f-+j x« rpj H^+tffc 

tbj tr^+tf&So ®)t^^h^w± r i j tf^^v 
so' rpj £?^+fre>?g£;£n, rpj tr^+st/ 

TBJ (^f--\-£^-f 5£&lCteffl£n6o 20 
(0 0 2 6] 03lC^^n5K)t«^«:tf 5 lOO^ffi 

ft&-&v*n7P-y*2 1 3&f§.Ot*Sfc&(C, 
i SgcDtf^-rOV^P^P-v ^ 2 1 ifre>2W>£? 

tc, i + 1 #g©£^?--Wc2tr5v?P7*P'y?<D/S 

r?T, i + 1 SgCDtT^^ + ^^fetDT'fi^^o ffit^ 

[0 0 2 7] 03tcli3i:, fi»4-**jaott*fc«> 
<D«§g«, i#BRtf i + l#B©e*?"*©EICiM 

15SR*<fTtoftSo ^ntfMofrSi:, W^a^a-y 

x # faRtf y H K ft tr * * /PSffl -r * £ % 

n7o-y?i: §fi-&#88"? ? p 7*p -y ? £ tDP<g<DfeM 

[0 0 2 8] MPEG- 2x:/3-$f©»fts«teii» 1 
9 9 7*M3 1 B&fflKSftfc^GVftBttUfiBgO 8/8 
3 1 1 5 7^(ci¥t<SJW$nTl>So 

[0 0 2 9] HU$0«J:9fc, x>3-^©tttt*tr*7- 50 



<8F,U¥ 1 1 -17 7 9 8 9 
12 

■9-7'>XrA*ffiffl-r*W|i8:*JjSl4, U7;^^A?? 

ft. — 
[0 0 3 0] «EWW#fttt» w*tf, 7U-/»«a« 
ft, ^*-S>'7l/-AIB0ft*, i/->a(k, Xtt7 

U 7/l/*^Z>£HHt7 , p-fex<D 1 ox*i«ft<z>!?Htffc/< 

<«9*.tf, 0*ltiSn;fctt*WcflteT7U 
— AStcX«f?r#£>7 \y— 2*rt<*)v^ n7a <y 

[0 0 3 1 ] H 5 fctt, £f*«fc: 3 0 0 1 LTg^n/c 
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LTUSSftSo v^P7*P-y^gKi> v^aTP-y 10 

w-t%7 1 t << tr 7- 4 a \£ ? ? f ott$tisic ii-r ^ if 

•5-*£o 

[0 0 4 0] (b) n-A;H : ±ie^*a-/^l/S<Olt 
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-A I D ( i - 1 ) ) >H{12 7l/-i 
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<w^>xfi (E2) 5 4 ofciwesnsa^t/^ 

(Mq u a n t ) *«4-f*. KHUk^^XT 
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tt, ftfT7l^-A£^{kT5fc&K+f7i/Xf-2*E 2 
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tttffr > Kwr s BIJJ6 1 ^ h 'J * «fc 3 

<7U?fc. £ 2 ft^<k^7^XTi>E 2 

ft£„ 

{00 6 9] 5/-yg{tfc«< ' *-f7<OM 40 
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quant (± 1.2 Mquant (I) £ LT^^oJ^ 
■eabO, Btf^-WCJtf 5#JJ8Mq u a n ttt2 M 
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CLAIMS 
[Claim(s)] 

[Claim 1] Make it the approach for encoding the sequence of a video frame, and 
the (a) 1st coding subsystem is used. The step which analyzes the sequence of 



a video frame and derives the information about at least one property containing 
at least one of scene change, picture quality, an activity bit, a target bit rate, and 
picture type, (b) The step which generates the value of at least one controllable 
parameter which processes said at least one property automatically, and is used 
by coding of the sequence of a video frame, (c) Approach containing the coding 
step which encodes the sequence of said video frame with the 2nd coding 
subsystem using the value of said at least one controllable parameter. 
[Claim 2] Said at least one property is an approach according to claim 1 
characterized by disregarding the information from the precedence frame in the 
sequence of said video frame when said step <b) evaluates each frame 
automatically to scene change including scene change and it determines the 
value of said at least one controllable parameter at the time of detection of scene" 
change. 

[Claim 3] For said step (b), said at least one property is an approach according 
to claim 2 characterized by comparing said picture quality with the threshold of a 
prior definition automatically about each frame with which scene change was not 
detected including picture quality further. 

[Claim 4] Said step (b) is an approach according to claim 3 characterized by 
including the step which sets up the value of said at least one controllable 
parameter so that the number of the bits for encoding each frame at said step (c) 



is further increased when said picture quality is lower than the threshold of said 
prior definition, and it may decrease, when said picture quality is higher than the 
threshold of said prior definition. 

[Claim 5] Said at least one controllable parameter receives oach frame including 
a quantization parameter. When said picture quality is lower than the threshold 
of said prior definition, said quantization parameter From the precedence 
quantization parameter of the precedence frame in the sequence of said videcr 
frame It defines as what reduced the difference between a new average 
quantization parameter and a precedence average quantization parameter. Said 
new quantization parameter contains the average quantization parameter to all 
the frames of the present scene containing the present frame. Said precedence 
average quantization parameter contains the average quantization parameter to 
all the frames of the present scene of a before [ the present frame ]. It is the 
approach according to claim 4 characterized by defining said quantization 
parameter as the sum with the difference of said precedence average 
quantization parameter, said new average quantization parameter, and said 
precedence average quantization parameter when said picture quality is higher 
than said threshold. 

[Claim 6] The approach according to claim 4 characterized by including further 
the step which carries out the buffer of the value of said at least one controllable 



parameter, and the step which delays the sequence of said video frame 
synchronizing with said step which carries out a buffer so that the value of at 
least one controllable parameter corresponding to the present frame and it may 
be simultaneously supplied to said 2nd coding subsystem. 
[Claim 7] It is made the system for encoding the sequence of a video frame. The 
sequence of a video frame is analyzed. Scene change, picture quality, An 
activity bit, a target bit rate, and the 1st coding subsystem that derives the 
information about at least one property containing at least one of picture type, 
Connect with said 1st coding subsystem and it connects with the control 
processor which generates the value of at least one controllable parameter 
which processes the information about said at least one property, and is used in 
coding of the sequence of a video frame, and said control processor. The 
system containing the 2nd coding subsystem which encodes the sequence of 
said video frame for the value of said at least one controllable parameter using 
reception and this value, and generates the bit stream of coding video data. 
[Claim 8] The bit stream of said coding video data is a system according to claim 
7 characterized by including the bit stream of a Variable Bit Rate or a fixed bit 
rate. 

[Claim 9] For said control processor , said at least one property be a system 
according to claim 7 characterize by supervise each frame of the sequence of 



said video frame automatically about said scene change , disregard the 
information from one or more precedence frames which can be set to the 
sequence of said video frame at the time of detection of scene change , and^ 
include a means to determine the value of said at least one controllable 
parameter including scene change . 

[Claim 10] For said control processor, said at least one property is a system 
according to claim 9 characterized by including the means for comparing the 
picture quality with the threshold of a prior definition automatically about each 
frame with which scene change was not detected including picture quality further. 
[Claim 11] Said control processor so that the number of the bits used by said 2nd 
coding subsystem in coding of each frame may be increased, when said picture 
quality is still lower than the threshold of said prior definition And the system 
according to claim 10 characterized by including the means for setting up 
automatically the value of said at least one controllable parameter so that the 
number of said bits may decrease when said picture quality is higher than the 
threshold of said prior definition. 

[Claim 12] Said at least one controllable parameter receives each frame 
including a quantization parameter. When said picture quality is lower than the 
threshold of said prior definition, said control processor Said quantization 
parameter from the precedence quantization parameter of the precedence frame 



in the sequence of a video frame The means for giving a definition as what 
reduced the difference between a new average quantization parameter and a 
precedence average quantization parameter is included. Said new average 
quantization parameter contains the average quantization parameter to all the 
frames of the present scene containing the present frame. Said precedence 
average quantization parameter contains the average quantization parameter to 
all the frames of the present scene of a before [ the present frame ]. When said 
picture quality is higher than said threshold, said control processor said 
quantization parameter The system according to claim 11 characterized by 
including the means for giving a definition as the sum with the difference 
between said precedence quantization parameter, said new average 
quantization parameter, and said precedence average quantization parameter. 
[Claim 13] The system according to claim 11 characterized by including further 
the means for delaying the sequence of said video frame synchronizing with 
buffering of said value so that the means for carrying out the buffer of the value 
of said at least one controllable parameter and the value of at least one 
controllable parameter corresponding to the present frame and it may be 
simultaneously supplied to said 2nd coding subsystem. 

(Claim 14] It is made the computer program product for using it including the 
computer usable medium which has the program code means in which computer 



reading is possible, when encoding the sequence of a video frame. The program 
code means in which said computer reading is possible A computer is made to 
analyze the sequence of said video frame. To the program code means which 
the 1st can computer read for deriving the information about scene change, 
picture quality, an activity bit, a target bit rate, and at least one property 
containing at least one of picture type, and a computer The program code 
means which the 2nd can computer read for generating the value of at least one 
controllable parameter which is made to process said at least one property 
automatically, and is used by coding of the sequence of a video frame, The 
computer program product characterized by using the value of said at teast one 
controllable parameter, and including the program code means which the 3rd 
which makes a computer encode the sequence of said video frame can 
computer read. 

[Claim 15] for the program code means which the 2nd can computer read 
[ said ] , said at least one property be the computer program product according. 
to claim 14 which characterize by to include the means for make a computer 
supervise each frame automatically about scene change , disregard the 
information from the precedence frame in the sequence of a video frame to it at 
the time of detection of scene change , and determine the value of said at least 
one controllable parameter as it including scene change . 



{Claim 16] For the program code means which the 2nd can computer read 
[ said ] , said at least one property be a computer program product according to- 
claim 15 characterize by include the program code means in which computer 
reading for make a computer compare the picture quality of the frame concerned 
with the threshold of a prior definition automatically to each frame with which 
scene change be detect be possible including picture quality further . 
[Claim 17] The program code means which the 2nd can computer read [ said ] 
Furthermore, so that the number of the bits used in coding of each frame maybe 
increased, when said picture quality is lower than the threshold of said prior 
definition And when said picture quality is higher than the threshold of said prior 
definition, so that the number of said bits may decrease The computer program 
product according to claim 16 characterized by including the program code 
means in which computer reading for making the value of said at least one 
controllable parameter set it as a computer automatically is possible. 
[Claim 18] Said at least one controllable parameter receives each frame 
including a quantization parameter. When said picture quality is lower than the 
threshold of said prior definition, said quantization parameter From the- 
precedence quantization parameter of the precedence frame in the sequence of 
a video frame It is defined by the program code means as what reduced the 
difference between a new average quantization parameter and a precedence 



average quantization parameter which the 2nd can computer read J said ]. Said 
new average quantization parameter contains the average quantization 
parameter to all the frames of the present scene containing the present frame. 
Said precedence average quantization parameter contains the average^ 
quantization parameter to all the frames of the present scene of a before [ the 
present frame ]. When said picture quality is higher than said threshold, said 
quantization parameter The computer program product according to claim 17 
characterized by what is defined as the sum with the difference between said 
precedence quantization parameter, said new average quantization parameter, 
and said precedence average quantization parameter. 

[Claim 19] The computer program product according to claim 17 characterized 
by including further the program code means in which computer reading for 
delaying the sequence of said video frame to a computer synchronizing with 
buffering of said value is possible in order to carry out the buffer of the value of 
said at least one controllable parameter and to guarantee the simultaneous 
availability of the value of at least one controllable parameter corresponding to 
the present frame and it. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] if this invention is said generally and it will say in more 
detail about compression of a digital visual image -- one or more controllable 
coding parameters every frame - or in order to change dynamically within a 
frame, it is related with the technique for encoding the video sequence on real 
time using the image statistics drawn from the video sequence. 
[0002] 

[Description of the Prior Art] Setting in the past 10, the appearance of global 
electronic communication system is making a means by which people can 
transmit and receive information strengthen. Especially the function of real-time 
video and an audio system is dramatically improved in [ latest ] several years. In 
order to provide a subscriber with service like video on demand and a television 
conference, an immense quantity of network bandwidth is needed. In fact, 
network bandwidth becomes the main inhibition factors in the effectiveness of 
such a system in many cases. 

[0003] In order to conquer the constraint imposed by the network, the 
compression method has appeared. These methods decrease the amount of the 



video which requires transmission, and audio data by removing the redundancy 
in a picture sequence. In a receiving end, compression discharge is carried out 
and a picture sequence can express as real time. 

[0004] A standard example for video compression which appeared recently is an 
animation expert group (MPEG) criterion. Video compression the inside of a 
given picture and picture mutual [ both ] is defined by the MPEG criterion. The 
video compression in a picture is attained by a discrete cosine transform, 
quantization, and variable length coding by changing a digital image into a 
frequency domain from a time amount domain. The video compression between 
pictures is attained through the process called motion presumption and 
compensation, in order for the process to describe conversion of the pixel <pel) 
of the lot to other pictures [ picture / one ] a motion vector and difference 
data are used. 

[0005] ISO MPEG-2 criterion specifies only the syntax of a bit stream, and the 
semantics of a decode process. Selection of a coding parameter and the 
trade-off in engine-performance pair complexity are left behind to the encoder 
developer. 

[0006] One aspect of affairs of a coding process is compressing a digital image 
into the smallest possible bit stream, maintaining the detail and quality of video. 
An MPEG criterion prepares the limit about the size of a bit stream, and an 



encoder needs for a coding process to be executable. Therefore, in order to 
maintain desired picture quality and a desired detail, optimizing a bit rate simply 
has a difficult thing. 

[0007] For example, a bit rate is defined by the bits per second. Based on the 
frame rate and type of a picture which are encoded, per one picture and two or 
more bits are assigned. 200,000 bits will be assigned by each picture when it 
assumes that it is what a bit is assigned uniformly at the time of 6,O00,€00 bits 
per second (6Mbps) and 30 picture frames per second. In the case of 720x480 
pictures which have 1350 macro blocks, this serves as assignment of 148 bits 
per macro block. Therefore, in the case of scene change and action video, a bit_ 
rate may use up a bit rate quickly by macro block mutual or frame mutual sharp 
change. Consequently, the quality and the detail of a picture may be spoiled. 
[0008] In order to obtain the highest amount of compression, acquiring desired 
picture quality, video compression needs an advanced technique. Variable Bit 
Rate (VBR) coding is an option in video compression, and this makes it possible 
to have the amount of bits from which the each compressed picture differs based 
on the complexity of the property in a picture and between a picture. For 
example, probably, the scene with the easy content of a picture <it is <iike a color 
test pattern)) needs only bits quite fewer than a scene with the complicated 
content of a picture {it is {like the congested street)) for coding, in order to 



acquire desired picture quality. It is common that VBR coding is performed by 
the non-real-time coding process of two or more pass for the complexity of the 
algorithm needed in order [ for the amount of the information needed since video 
is characterized ] to interpret information and to make a coding process 
strengthen effectively. With the 1st pass, in order that statistics may be collected" 
and analyzed and may control a coding process by the 2nd pass, the result of 
the analysis is used. Although this produces coding of high quality, it does not 
make real-time operation possible. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention tends to raise the 
picture quality of a coding video sequence, obtaining high compressibility by 
offering a real-time VBR video coding system. 
[0010] 

[Means for Solving the Problem] If it summarizes, this invention consists of the 
approach for encoding a frame sequence on one aspect of affairs. The approach 
analyzes the sequence of a video frame. Scene change, The step which uses 
the 1st coding subsystem in order to derive the information about picture quality, 
an activity bit, a target bit rate, and at least one property that is picture type at 
least one, The step which processes said at least one property automatically on 
real time since the value over at least one controllable parameter used in coding 



of the sequence of a video frame is produced, The sequence of a video frame is 
encoded using the 2nd coding subsystem, and the step which produces the bit 
stream of coding video data using the value of said at least one controllable 
parameter is included. 

[0011] On another aspect of affairs, this invention contains the system for 
encoding a series of video frames. The system contains the 1st coding 
subsystem, a control processor, and the 2nd coding subsystem. The 1st coding 
subsystem is used in order to analyze the sequence of a video frame and to 
derive the information about at least one property of that. The at least one 
property contains at least one of scene change, picture quality, an activity bit, a 
target bit rate, and picture type. The value over at least one controllable 
parameter used when it is combined with the 1st coding subsystem and encodes 
the sequence of a video frame, in order that a control processor may process the 
information about at least one property automatically on real time is produced^ 
The 2nd coding subsystem is combined with a control processor in order to 
receive the value of at least one controllable parameter. The 2nd coding 
subsystem encodes each frame of the sequence of a video frame using the 
value to which at least one controllable parameter corresponds, and produces 
the bit stream of coding video data by it. 

[O012] On the further aspect of affairs, this invention consists of the computer 



program product which contains an usable medium by computer which has the 
program code means in which the computer read for using it when encoding the 
sequence of a video frame is possible. The program code means in the 
computer program product in which computer read is possible includes the 
computer read possible program code means for making a computer perform the 
following. The program code means makes the sequence of a video frame 
analyze. The information about scene change, picture quality, an activity bit, a 
target bit rate, and at least one property containing at least one of picture type is 
made to draw. Since the value over at least one controllable parameter used_ 
when encoding the sequence of a video frame is produced, at least one property 
is made to process automatically. Since the bit stream of the encoded video data 
is produced, the sequence of a video frame is made to encode using the value of 
at least one controllable parameter. 

[0013] Saying generally, coding by the principle of this invention produces 
especially the picture quality improved compared with the encoder system of 
non-adaptability in a low bit rate. This is because it is more critical compared with 
high bit rate coding in bit rate coding with low using the adaptation bit allocation 
in inter-frame and a frame. This invention offers the real-time video data coding 
approach which uses two encoders and real-time statistics processing. Statistics 
processing is attained in the processor combined between the 1st encoder and 



the 2nd encoder, analyzes the statistics generated toy the 1st encoder, and 
generates the coding parameter for the 2nd encoder. Next, the 2nd encoder 
supplies the video stream into which high quality was highly compressed using 
the coding parameter. Although MPEG-2 criterion is assumed, the concept 
shown in this application can be applied to other criteria. The coding technique 
of this invention can guarantee the semipermanent picture quality of the 
decoding video sequence in fixed bit rate (CBR) mode, or the fixed picture 
quality in Variable Bit Rate (VBR) coding mode. 
[0014] 

[Embodiment of the Invention] General-purpose coding concerning [ this 
invention ] a "information technology-animation and the audio information orT 
relation: Video (Information Technology-Generic coding of movingpictures and 
associated audio information:Video)" was entitled. H.262, ISO/IEC It is related 
with 13818-2, draft international standards, an MPEG conformity encoder that is 
described by advice ITU-T of 1994, and a coding process. The coding function 
carried out by the encoder includes a data input, space compression, motion 
presumption, macro block type generating, data restructuring, entropy code 
modulation, and data output. Space compression contains a discrete cosine 
transform (OCT), quantization, and entropy code modulation. Time amount 
compression includes a reverse discrete cosine transform, reverse quantization, 



and intensive reconstruction processing like a motion compensation. Motion 
presumption and compensation are used for a time amount compression 
function. Space compression and time amount compression are repetitive 
functions with the advanced requirements for count. 

[0015] Furthermore, if it says in detail, this invention relates to the system for 
attaining space and time amount compression especially about the process foT 
carrying out a discrete cosine transform, quantization, entropy code modulation, 
motion presumption, a motion compensation, space including prediction, and 
time amount compression. 

[0016] The 1st compression step is clearance of space redundancy, for example, 
clearance of the space redundancy in the still picture of "I" frame picture. Space 
redundancy is the redundancy in a picture. The approach of the block base of 
decreasing space redundancy tends to be used for an MPE<3-2 draft criterion^ 
The approach of selection is discrete cosine transform coding of a -discrete 
cosine transform and a picture. It is combined with the formation of a load scalar 
quantity child, and run length coding, and discrete cosine transform coding 
attains desirable compression. 

[0017] A discrete cosine transform is orthogonal transformation. Since 
orthogonal transformation has the interpretation of a frequency domain, it is fiiter 
bank-oriented. A discrete cosine transform is also localized. That is, the sample 



of the coding process is carried out in sufficient 8x8 space window to calculate 
the transform coefficient of 64 pieces, or a sub band. 

[0018] Another advantage of a discrete cosine transform is that quick coding and 
a decode algorithm are usable. Furthermore, subband decomposition of a 
discrete cosine transform enables the effective activity of a mental vision 
property. 

[0019] There are many frequency multipliers after -conversion and especially Ihe 
multiplier to high spatial frequency is zero, these multipliers - the shape of 
zigzag - or it is composed in the shape of a mutual scanning pattern, and is 
changed into the pair of the run-amplitude (run-level). Each set expresses the 
amplitude of the number of zero multipliers, and a non-zero multiplier. This is 
encoded with a variable-length sign. 

[0020] A motion compensation is used in order to decrease the redundancy 
between pictures, or in order to remove. A motion compensation uses time 
redundancy nature dividing a current picture for example, into a macro block at a 
block, and by searching for the picture before transmitted in quest of the block of 
near which had the same content after an appropriate time. For transmission of 
only the difference between a current block pel and the prediction block pel 
extracted from the reference picture, it is compressed actually and transmitted 
after an appropriate time. 



[0021] A motion compensation and the easiest approach of prediction are 
recording the brightness and the color difference of all pels in the "I" picture, and 
recording change of the brightness and the color difference over each pixel in a 
consecutive picture after an appropriate time. However, this is uneconomical in 
respect of transmission-medium bandwidth, memory, processor capacity, and 
the processing time, in order that an object may move between pictures <i.e., in 
order that the content of a pixel may move to a different location in a consecutive 
picture from one location in one picture). Furthermore, I hear that it predicts 
using a motion vector where [ of a consecutive picture or the picture of 
precedence ] the advanced idea has the block of a pixel by using a precedence 
picture or a consecutiveness picture, and the result is written as a "prediction 
picture" or a "P" picture, and it is. Furthermore, if it says in detail, this will be 
accompanied by performing best presumption or prediction about where { in the 
i-1st picture or i+1st pictures ] the macro block of the pixel of the i-th picture or a 
pixel is. Using both pictures of consecutiveness and precedence and predicting 
where [ in a medium picture or the "B" picture ] the block of a pixel is is also 
performed. - 
[0022] It is what should be careful of that picture coding sequence and picture 
transmission sequence are not necessarily in agreement with a picture display 
order <refer to drawing 2 ). In the case of an l-P-B system, input picture 



transmission sequence differs from coding sequence, and an input picture must 
be temporarily memorized until it is used for coding. A buffer memorizes this 
input until it is used. 

[0023] The flow chart which MPEG conformity coding generalized is shown in 
drawing 1 . In the flow chart, since the image of the i-th picture and the i+1st 
pictures generates a motion vector, it is processed. A motion vector predicts 
where [ in the picture of precedence or consecutiveness ] the macro block of a 
pixel is. The activities of a motion vector are the indispensable requirements for 
the time amount compression in an MPEG criterion. As shown in drawing 1 , a 
motion vector will be used for conversion of a macro block of the pixel from the 
i-th picture to the i+1st pictures, once it is generated. 

[0024] As shown in drawing 1 , in a coding process, the motion vector which is 
the format of the picture which the image of the i-th picture and the i+1st pictures 
is processed in an encoder 11, for example, follows the i+1st pictures and it 
being encoded, and being transmitted is generated. The input image 111 of a 
consecutiveness picture progresses to the motion presumption unit 43 of an 
encoder. A motion vector 113 moves and is formed as an output of the 
presumed unit 43. These vectors are used with the motion compensation unit 41 , 
and search the macro block data called "reference" data for the output by this 
unit from a precedence picture or a consecutiveness picture. One output of the 



motion compensation unit 41 has the sum the output from the motion 
presumption unit 43, and negative taken, and progresses to the discrete cosine 
transform machine 21 . The output of the discrete cosine transform machine 21 is 
quantized in a quantizer 23. The output of a quantizer 23 is divided into two 
outputs 121 and 131. One output 121 progresses to a down-stream element 25 
like a run length encoder for the further compression before transmission, and^ 
processing. The output 131 of another side progresses to reconstruction of the 
macro block with which the pixel was encoded, in order to memorize to a frame 
memory 42. the encoder of instantiation — this 2nd output 131 difference - in 
order to reconfigurate a macro block <MB) irreversible, the reverse quantizer 29 
and the reverse discrete cosine transform machine 31 are passed. This data 
returns the present macro block data which the sum with the output of the motion 
compensation unit 41 was taken, and was reconfigu rated to a frame memory 42. 
[0025] As shown in drawing 2 , there is a picture of three types, the whole is 
encoded, it is transmitted and there is no need that a motion vector is defined 
"-- intra there is coding picture" or an "I" picture. The such T picture moves 
and works as a reference image for presumption. It is formed of the motion 
vector from a precedence picture, and there is the "predicting-coding picture" or 
the "P" picture which can work as a reference image for motion presumption to 
the further picture. Finally, it is formed using the motion vector from other two 



pictures, i.e., the picture of the one past, and one future picture, and there is tne- 
"bidirectional predicting-coding picture" or the "B" picture which cannot work as a 
reference image for motion presumption. It is generated from the "I" picture and 
the "P" picture, and a motion vector is used in order to form the "P" picture and 
the "B" picture. 

[0026] One method of performing motion presumption shown in drawing 3 is 
because the field of the following picture is searched from the macro block 211 
of the i-th picture, in order to find the best coincidence macro block 213. If a 
macro block is changed by this approach, as shown in drawing 4 , the pattern of 
a macro block to the i+1st pictures will be produced, since the i-th picture 
generates the i+1 st pictures by this approach - for example, a motion vector and 
difference - it is changed for a while with data, what is encoded - a motion 
vector and difference - it is data and they are not the i+1st pictures itself, a 
motion vector - location change of the image between pictures - being shown - 
on the other hand - difference - data show change of change of the color 
difference, brightness, and saturation, i.e., shading, and an illuminance. - 
[0027] If it returns to drawing 3 , the retrieval for finding good coincidence will be 
started from the same location of the i-th and the i+1st pictures. A retrieval 
window is made in the i-th picture. Retrieval is performed in quest of the best 
coincidence in this retrieval window. If it is found, the best coincidence motion 



vector to the macro block will be encoded. When what pixel coding of the best 
coincidence macro block is displaced in x directions and the direction of y in the 
following picture, it contains the motion vector which shows whether it becomes^ 
the best coincidence, the difference called a "prediction error" - data are also 
encoded, difference - data are the color difference between the present macro 
block and the best coincidence reference macro block, and the difference of 
brightness. 

[0028] The actuation function of MPEG-2 encoder is explained to the United 
States patent application 08th for which it applied on April 1 , 1997 / No. 831 157 
in detail. 

[0029] As mentioned above, the engine performance and picture quality of an 
encoder improve by real-time adaptation video coding by the principle of this 
invention. A video encoder is constituted so that it may be adapted for the video 
data received as a sequence of a frame. According to one example of this 
invention, two coding subsystems are used. The important advantage which 
uses two coding subsystems is being able to analyze a video sequence before 
real-time coding. Analysis of a video sequence includes calculating one or more 
statistics which can be derived from video data. _ 
[0030] A statistical method can explain the property that image frames, such as 
complexity of a frame, an image and an inter-frame motion, scene change, or 



fading, are various. Adaptive coding of a video sequence is performed by using 
the calculated statistic and controlling one or more coding parameters of a 
real-time coding process, for example, the statistics from which, as for bit 
allocation, a quantization parameter, coding mode, etc., the property <for 
example, the content of a scene) of a specific frame was drawn - following -~ 
every frame — or it can change for every macro block in a given frame. 
[0031] One example of the coding system by the principle of this invention 
expressed as 300 on the whole is shown in drawing 5 . Here, it is made for 
convenience the thing of explanation for which an MPEG criterion ts assumed. 
However, probably, it will be clear to this contractor that other implementation 
approaches and a criterion can use the concept of adaptive coding of this 
invention. A system 300 contains two coding subsystems {£1) 330 and<£2) 360. 
By the one implementation approach, like the after-mentioned, although the 
coding subsystems E1 and E2 have the same hardware, software differs. E1 is 
programmed to generate the statistic of a request of the non-motion statistic in 
inter-frame/frame, a motion statistic, etc., i.e., a statistic important for the specific 
bit rate control algorithm of a coding subsystem (E2). E2 generates a coding 
frame based on the statistic generated by the coding subsystem E1. 
[0032] A series of video frames 310 are received by the frame storage 320 first 
in actuation. In the frame storage 320, the buffer of one or more frames is carried" 



out according to the specification <for example, I, IP, IBBP coding) of coding. 
This is reached by classifying the frame store 320 into a suitable number of 
picture buffers {determined by picture group (GOP) structure). These partitions 
are managed by the delay control logic 350. Video frame information is sent to 
the coding subsystem (E1) 330 after sufficient delay decided by design. E1 
draws the information about image statistics, and memorizes this information for 
every frame to the statistic buffer 340. The delay control logic 350 manages- 
buffering of arrival-of-the-mail video data and an image statistic, and feeds the 
coding subsystem (£2) 360 with the statistic drawn from the video frame and the 
statistic buffer 340 from the frame store 320 in order of coding. These statistics 
are used, and a subsystem E2 outputs the encoded bit stream 370, without 
delaying only sufficient frame time making it possible to encode a frame 
accommodative and to generate the statistic about one or more properties of the 
received video input 310 so that it may mention later. 

[0033] The general-purpose coding subsystem 400 is shown in drawing 6 . This 
subsystem 400 contains the coding engine 410 which consists of the 
hardware/software for carrying out the hardware / software 420 for calculating 
the non-motion statistic about the received video data and actual video 
compression, i.e., motion presumption, motion compression, quantization, 
variable length coding, etc. The coding subsystem <E1) 330 < drawing 5 ) uses 



both the statistic collection logic 420 and the coding engine 410, and, on the 
other hand, the coding subsystem (E2) 360 ( drawing 5 ) uses only the coding 
engine 410. Therefore, the motion statistic based on a motion vector is 
calculated with the coding engine 410 during the 1st pass of coding in a 
subsystem E1. Subsequently, the coding subsystem E2 outputs a coding bit 
stream using the 2nd pass which passes along the coding engine 410. 
[0034] The real-time operation of the system by this invention and frame delay of 
relation are shown in the example of MPE<3-2 of a table 1. In this example, it is 
assumed that there is a B picture between two support pictures (IBPBPBP ...J7 
and non-motion statistics are collected. The buffer only of the one frame of video 
data is carried out before statistic count, and the delay between the input of a 
frame and an output is a maximum of four frames in this example. 
[A table 1] 
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[0035] Probably, other implementation approaches which used the principle of 
this invention will be clear to this contractor. For example, it does not have B 
picture, but video data can input it into the 1st coding subsystem E1 and frame 
storage at juxtaposition, when a statistic is moreover in a frame. 
[0036] The example of the statistic calculated in the coding subsystem £1 will oe 
explained below. 

[0037] As mentioned above, the coding subsystem E1 calculates a statistic from 
image data. Based on these statistics, the prior processing step that a 
subsystem identifies scene change or fading detection can also be performed. 
The specific statistic calculated by the subsystem E1 is dependent on the 
implementation approach of the speed-control algorithm in a subsystem £2. In 



MPEG-2 coding, in order to opt for the quantization in the frame for a frame, a 
wide range usable picture statistic exists. It is also possible to use the statistic 
from which the statistic indicated below is only given as an example, and another 
E2 video compression algorithm differed. 

[0038] Generally, a frame statistic is divided into two groups, i.e., the statistic in a 
frame, and an inter-frame statistic. The statistic in a frame is calculated only 
using the pixel data in a frame, and, on the other hand, an inter-frame statistic is 
obtained using the image (generally two continuous images) followed from 
[ some of ] the image sequence. The statistic in a frame and an inter-frame 
statistic are further divided into a global amount and a local amount. A global 
amount describes the property of the whole image frame, and a local statistic is 
calculated to each macro block of a frame as opposed to each partition of a 
frame. The statistic shown here is computable from brightness data. However, it- 
is possible to derive the further statistic also from color difference data. 
[0039] A. (statistic a) global amount in frame:* between the average pixels of a 
frame - difference (AID) - between two continuous pixels [ in / in -AID / the 
image line of a frame ] - absolutely - the average of difference - it is . As AID is 
high, the detail in a frame is also higher. This amount is calculated by the 
hardware of a pixel interface when the pixel of a frame passes. 
* Average activity (AVACT)-AVACT of a frame is calculated as an average of the 



macro block fluctuation in a frame. Macro -block fluctuation is reckonabie as a 
statistical average from the pixel value of a macro block. Average activity gives 
the information about the complexity of a picture. 

[0040] (b) Local amount : a local amount is also obtained during count of the 
global amount of above. Therefore, MB-AID and a MB-AVACT statistic are 
memorized to each partition (MB), for example, a macro block, and it is usable 
by the subsystem E2 after an appropriate time because of Jocal adaptive coding 
of a frame. — 
[0041] B. an inter-frame statistic the statistic of these describes discernment of 
the noise in the inter-frame relation which the image sequence followed, for 
example, generating of a motion, scene change, fading, or a macro block. 
[0042] (a) global amount:* the average frame of a frame difference (AFD) -- 
between the pixel values in the location where the brightness pixel value of the 
present picture and precedence frame of -AFD are the same - absolutely - tbe 
average of difference — it is . 

* Fluctuation of DFD (variation rate a frame difference) In order to obtain DFO in 
- pixel, the motion vector to each macro block must be calculated using two 
continuous frames. DFD is the difference between the corresponding pixel 
values (the variation rate was carried out by the presumed motion vector) in the 
pixel value in the present frame, precedence, or a consecutiveness frame. 



Fluctuation is reckonable as a statistical average of DFD calculated to each pixel 
of the whole frame. 

[0043] (b) Local amount:* Fluctuation of OFD to a macro block Although it is the 
same as - global amount, fluctuation is calculated to a macro block. 
* Fluctuation of a motion vector {difference between adjoining motion vectors) 
[0044] C. - two scene change detection — it continued — frame consideration is 
carried out. The above-mentioned statistic {global and local) can be obtained for 
every frame. The various possibility for detecting scene change exists, for 
example, (a) (AVACT(i)-AVACT (i-1)) > threshold 1 it is - a case - Frame i - a 
new scene - belonging . A threshold 1 is determined experientially. — 

(b) (AID(i)-AID (i-1)) - > threshold 2 it is - a case - Frame i - a new scene - 
belonging . A threshold 2 is determined experientially. 

(c) Conditions (a) and (b) should put together. 

(d) (AFD) - > threshold 3 it is - a case - Frame i - a new scene - belonging . A 
threshold 3 is determined experientially. 

(e) Scene change detection - Inter-frame statistic. 

DFD fluctuation > threshold 4 it is - a case and (AID(i)-AID {i-1)) > threshold 2 it 
is - a case - Frame i - a new scene - belonging . Those thresholds are 
determined experientially. Only one motion vector is available for a macro block 
{MB), and since it moreover is not necessarily a true motion vector for each of 



that pixel of MB, a threshold 4 must be chosen carefully. 

[0045] This is told to a subsystem £2 when scene change is detected. It is 

answered and any information from the picture of the precedence belonging to 

the scene of precedence can be disregarded by the subsystem £2. E2 can also_ 

reconfigurate the coding mode of a picture. For example, the first picture 

belonging to a new scene can be encoded as an I picture. 

[0046] D. Fundamentally, fading detection fading is a late scene change from 

which a frame changes gradually in contrast with true Sean Katt with a sudden 

change. Fading has the two following directions. That is, the <1) 1st scene 

disappears gradually. 

(2) The 2nd scene appears gradually. 

[0047] The percentage of the difference of the total value between the pixels to a 
precedence frame can determine existence of fading and its direction. That is, 
when only the percentage as which the total value of the pixel of a frame N+1 
was determined experientially differs from Frame N, fading has arisen. The sign 
[ the direction ] of magnitude, i.e., determined by whether it is larger than zero or 
small. This is told to E2 when fading is detected. 

[0048] As mentioned above, although it can have the same coding engine 
architecture as the coding subsystem £1 , statistic collection hardware / software 
is not used for the coding subsystem £2. Adaptive coding of a frame sequence is 



performed the rate control algorithm of a coding engine, i.e., by -using the 
statistic in which the above was generated. This is 2 step process. 
[0049] First, according to a bit rate, coding mode, and the relative property 
between frames, bit allocation is defined for every picture. Next, a corresponding 
quantization parameter (QUANT) is defined. In a bit stream compatible with 
MPEG-2, a QUANT value can change for every macro block, and makes k>cal 
adaptive quantization in a frame possible, according to this invention -- the 
above-mentioned global amount using it — every picture - the - a 1 global 
QUANT value is defined. Next, the QUANT value over a specific macro block is 
acquired by adjusting a global QUANT value based on the local statistic of the 
macro block. 

[0050] It is possible detecting scene change within the coding subsystem E1, 
and by getting to know a picture statistic in advance to abandon the information 
from the precedence picture belonging to a precedence scene after detection of 
scene change. For example, a new picture group (<BOP) can be started from a 
new scene, instead of using the parameter from an old scene, it is possible to 
calculate the global QUANT value over the new frame of GOP by using the initial 
rate control parameter defined in advance. 

[0051] When fading is detected by the subsystem E1, a subsystem £2 can 
answer it and can change the coding mode of a frame, using the proper 



reference frame for motion presumption / compensation, all macro blocks in thaT 
an example of this forces I picture, P, or B picture - intra - you may be encoding 
as a - macro block. 

[0052] Local adaptive quantization is also possible. The object of this approach 
will be being between macro blocks and distributing trie assigned bit based on 
the content of a scene. One possible approach is using AVACT of the present 
picture which should be encoded. MB-AVACT to each macro biock is also 
memorized by the statistic buffer. The QUANT value of MB is acquired by 
adjusting a global QUANT value by the ratio of AVACT and MB-AVACT. For 
example, about Picture AVACT, when high, it is increased by QUANT of a macro 
block of this specification about global QUANT, and macro block activity 
decreases, when activity is low. 

[0053] It is usable also in order to identify the macro block whose noise in a 
picture a local statistic has according to the adaptive-coding system of this 
invention. A macro block has a high OFO value, and when activity is also high, a 
thing with a noise and declaration are possible for the macro block. It carT 
encode with a high QUANT value, consequently bit economization produces the 
macro block with a noise. The surplus bit is usable in order to encode the macro 
block without the noise in a frame. Therefore, the overall quality of a picture is 
improved. 



{0061] The input video data to the coding subsystem E2 rs the same as it to trie 
coding subsystem E1, if delay 530 is removed. Delay enables it for the coding 
subsystem E1 to process two pictures, and to generate the average over one or 
more properties of those pictures. This delay also makes it possible to generate 
the set of a new parameter to the present picture by which a control processor 
analyzes the statistic from the coding subsystem E1 , and should be processed in 
the coding subsystem E2. 

[0062] It is desirable to collect the statistics about all the pictures by which a 
control processor is processed in the coding processor E1. Collection {block- 
600) of this statistic contains the statistic of scene change and picture quality in 
the one example. Another statistic considered contains the bit used, a picture 
type, a target bit rate, the average picture Mquant, etc. By the routine of drawing 
9 , a control processor identifies whether whether it having the content as the 
last picture with the same given picture first and the present picture belong to a 
new scene (block 610). When the present picture does not belong to the same 
scene, a coding parameter is reset based on the picture complexity of the 
present picture (block 620). These reset coding parameters are supplied to a 
buffer (block 660), and wait for the output to the 2nd coding subsystem 540, and 
the activity by the 2nd coding subsystem 540 as mentioned above. 
{0063] When the content of the present picture is the same as the content of the 



precedence picture (i.e., when there is no scene change), a coding parameter 
may be based on information from the precedence picture same type in the 
scene. For example, the routine of drawing 9 uses "picture quality", in order to 
define one or more parameters. Picture quality means whether the superfluous 
bit was used by the 1 st coding subsystem, in order to encode the present picture. 
(The coding parameter used by the subsystem E1 may be used by the 
subsystem E2, in order to encode a precedence frame, and it may constitute a 
criteria parameter set) . 

[0064] A picture quality threshold is defined in advance and can be expenentially 
derived by this contractor. For example, the threshold can be defined based on a 
desired bit rate and the desired content of a picture. The approach of measuring 
picture quality may determine a signal-to-noise ratio. A typical moderate 
signal-to-noise ratio is in the range of 30 thru/or 40db{s). In the one example, 
"picture quality" can be determined by comparing the frame after coding and 
decode with the frame of an original copy into which it was inputted by the 1st 
coding subsystem E1. A control processor determines first whether the present 
picture quality (namely, output quality from E1) exceeds the threshold of a prior 
definition (block 630). When it exceeds a threshold, the bit used by the present 
picture can be taken for the still more complicated picture in the sequence of 
video data. 



[0065] For example, a control processor collects and accumulates the average 
Mquant used by the picture of a given scene, the average quality, and a picture 
statistic like an average bit. These statistics about the picture of the present 
scene newly encoded by E1 are measured with an average scene statistic in 
order to determine the approach which should refine the coding parameter of the 
present picture. Therefore, a control processor learns the control parameter of- 
the present picture from the history of a scene for the activity by the 2nd coding 
subsystem E2, and adjusts it. 

[0066] The amount of accommodation relates to the newest Mquant 
("precedence Mq") and the average Mquant same picture type ("Av Mq") in this 
example. When quality is higher than a target quality threshold, it must be 
increased by Mquant in order to lessen bit consumption. When quality is lower 
than a target quality threshold, it is necessary to decrease Mquant conversely 
with it. The amount of the increment or reduction is the difference of the updated 
average Mquant and the average Mquant of precedence. The convergence to a 
target quality threshold is attained by this accommodation. 
[0067] Therefore, when picture quality exceeds the threshold defined in advance, 
the present Mquant (namely, the "next Mq") which should be used by the 2nd 
coding subsystem is defined as the sum of the difference of the new average 
Mquant and the average Mquant of precedence, and the newest Mquant 



(precedence Mq). The new average Mquant is equalized over the history of the 
picture same picture type in the present scene in which the present picture is 
contained to the present picture which should be encoded by the 2nd coding 
subsystem. The average Mquant of precedence is the same average before the 
present picture, case the output quality from the 1st coding subsystem is smaller 
than the threshold of a prior definition - the same difference - a value is used as 
offset, in order [ in this case, ] to make small Mquant which should be used by 
the 2nd coding subsystem and for it to raise picture quality - that difference - a 
value is subtracted from Mquant of precedence (block 650). As shown in 
drawing 9 , the buffer of a degree or the present Mquant is carried out for the 
activity by the 2nd coding subsystem E2 (block €60). 

[0068] An old history is unapplicable ability when the present picture is initiation 
of a new scene. Therefore, the new set of a control parameter must be checked 
based on the complexity of the present picture. Subsequently, since the new set 
of this control parameter generates collection and the statistic refinement-izecT 
based on output quality, the 1st coding subsystem E1 is given. Therefore, 
according to the output of the 1st picture of the scene in the coding subsystem 
E1, the control parameter to the 2nd picture of the scene is adjusted by the 
upper part or the lower part. A weighted mean is carried out so that the output 
statistic of pictures 1 and 2 may form the initiation history to a new scene, and 



the control parameter of a picture 1 is drawn as mentioned above for the 2nd 
coding subsystem E2. 

[0069] Mquant picture type [ each ] following scene change is based on Mquant 
of I picture following the scene change. For example, a definition can be given as 
1 .2 Mquant (I) the first stage Mquant to P picture, and can be given as 2 Mquant 
(I) the first stage Mquant to B picture. Once the Mquant vahje per picture type is 
initialized, a subsequent Mquant value is based on the average of the 
precedence Mquant same picture type, and the complexity of the present picture. 
If the histories of Mquant are collected for every picture type, it is refined until 
scene change arises, and scene change arises, reinitialization of the Mquant wiF 
be carried out. 

[0070] As mentioned above, the video coding sequence (input data) delayed 
synchronous to the 2nd coding subsystem E2 with which actual coding is 
performed is supplied. The delay can change from few things of one frame to a 
number of frames which a system can memorize in memory. When the statistical 
analyses over many frames are desirable application, it may become impractical 
to carry out the buffer of many video frames. However, bigger frame delay can 
be realized, without adding the memory of a large quantity using the two video 
sources and by [ to the 2nd coding subsystem £2 by the source ] delaying 
initiation of supply. Real-time data can be encoded by suitable adjustment of the 



input data delayed by such techniques, and a statistic. In the last step, the 2nd 
coding subsystem E2 accepts the coding parameter from a control processor, 
applies them to the present picture, and produces the MPEO-2 Variable-Bit-Rate 
(VBR) compression video stream of high quality and a low bit rate. Also although 
this invention is explained about VBR application and it excels, probably, a thing 
extensible so that the indicated technique may improve the quality of fixed bit 
rate (CBR) coding will be clear to this contractor. By tuning up statistical 
analyses and a coding parameter for CBR application, it is possible to perform 
this. 

[0071] Probably, compared with an encoder [ adapted ] system, it will be distinct 
from the above-mentioned explanation that picture quality is improved especially 
in the case of a low bit rate to this contractor as a result of coding according tO~ 
the principle of this invention. This is because it is more critical compared with 
higher bit rate coding in bit rate coding with low using the adaptation bit 
allocation in inter-frame and a frame. Furthermore, the coding technique of this 
invention can guarantee the semipermanent picture quality of coding/decode 
video sequence in fixed bit rate (CBR) mode, or the fixed picture quality in 
Variable Bit Rate (VBR) coding mode. 

[0072] furthermore, this invention -- for example, a computer it is also possible 
to be contained in the manufacture {for example, one or more computer program 



products) which has an usable medium. The medium incorporates the computer 
read possible program code means for offering and promoting the function of 
this invention. Those manufactures are contained as some computer system, or 
can be sold to an exception individual. 

[0073] The flow chart shown in this application is given as an example. The step 
or operation indicated by these flow charts or this application can be changed 
without deviating from the pneuma of this invention. For example, depending on 
the case, a step can be carried out in another sequence, and a step may be 
added, deleted or corrected. It is thought that all of these modification constitute 
a part of this invention indicated by the claim. 

[0074] As a conclusion, the following matters are indicated about -the 
configuration of this invention. 

[0075] (1) Make it the approach for encoding the sequence of a video frame. <a) 
Use the 1st coding subsystem and the sequence of a video frame is analyzed^ 
The step which derives the information about scene change, picture quality, an 
activity bit, a target bit rate, and at least one property containing at least one of 
picture type, (b) The step which generates the value of at least one controllable 
parameter which processes said at least one property automatically, and is used 
by coding of the sequence of a video frame, (c) Approach containing the coding 
step which encodes the sequence of said video frame with the 2nd coding 



subsystem using the value of said at least one controllable parameter. _ 

(2) Said at least one property is an approach given in the above {1) 
characterized by disregarding the information from the precedence frame in the 
sequence of said video frame when said step (b) evaluates each frame 
automatically to scene change including scene change and it determines the 
value of said at least one controllable parameter at the time of detection of scene 
change. 

(3) For said step (b), said at least one property is an approach given in the above 
(2) characterized by comparing said picture quality with the threshold of a prior 
definition automatically about each frame with which scene change was not 
detected including picture quality further. 

(4) Said step (b) is an approach given in the above <3) characterized by including 
the step which sets up the value of said at least one controllable parameter so 
that the number of the bits for encoding each frame at said step (c) is further 
increased when said picture quality is lower than the threshold of said prior 
definition, and it may decrease, when said picture quality is higher than the^ 
threshold of said prior definition. 

(5) Said at least one controllable parameter receives each frame including a 
quantization parameter. When said picture quality is lower than the threshold of 
said prior definition, said quantization parameter From the precedence 



quantization parameter of the precedence frame in the sequence of said wdeo 
frame It defines as what reduced the difference between a new average 
quantization parameter and a precedence average quantization parameter. Said 
new quantization parameter contains the average quantization parameter to ail 
the frames of the present scene containing the present frame. Said precedence 
average quantization parameter contains the average quantization parameter to 
all the frames of the present scene of a before [ the present frame ]. It is an 
approach given in the above (4) characterized by defining said quantization 
parameter as the sum with the difference of said precedence average 
quantization parameter, said new average quantization parameter, and said 
precedence average quantization parameter when said picture quality is "higher 
than said threshold. 

(6) Step which carries out the buffer of the value of said at least one controllable 
parameter Approach given in the above (4) characterized by including further the 
step which delays the sequence of said video frame synchronizing with said step 
which carries out a buffer so that the value of at least one controllable parameter 
corresponding to the present frame and it may be simultaneously supplied to 
said 2nd coding subsystem. 

(7) Make it the system for encoding the sequence of a video frame. Ttie 
sequence of a video frame is analyzed. Scene change, picture quality, An 



activity bit, a target bit rate, and the 1st coding subsystem that derives the 
information about at least one property containing at least one of picture type, 
Connect with said 1st coding subsystem and it connects with the control 
processor which generates the value of at least one controllable parameter 
which processes the information about said at least one property, and is used in 
coding of the sequence of a video frame, and said control processor. The 
system containing the 2nd coding subsystem which encodes the sequence of 
said video frame for the value of said at least one controllable parameter using 
reception and this value, and generates the bit stream of coding video data. 

(8) The bit stream of said coding video data is a system given in the above (7) 
characterized by including the bit stream of a Variable Bit Rate or a fixed bit rate. 

(9) for said control processor, said at least one property be a system given in the 
above (7) characterize by to supervise each frame of the sequence of said video" 
frame automatically about said scene change, to disregard the information from 
one or more precedence frames which can be set to the sequence of said video 
frame at the time of detection of scene change, and to include a means 
determine the value of said at least one controllable parameter including scene 
change. 

(10) For said control processor, said at least one property is a system given in 
the above <9) characterized by including the means for comparing the picture 



quality with the threshold of a prior definition automatically about each frame with 
which scene change was not detected including picture quality further. 

(11) Said control processor so that the number of the bits used by said 2nd 
coding subsystem in coding of each frame may be increased, when said picture 
quality is still lower than the threshold of said prior definition And a system given 
in the above (10) characterized by including the means for setting up 
automatically the value of said at least one controllable parameter so that the 
number of said bits may decrease when said picture quality is higher than the 
threshold of said prior definition. 

(12) Said at least one controllable parameter receives each frame including a 
quantization parameter. When said picture quality is lower than the threshold of 
said prior definition, said control processor Said quantization parameter from the 
precedence quantization parameter of the precedence frame in the sequence of 
a video frame The means for giving a definition as what reduced the difference 
between a new average quantization parameter and a precedence average" 
quantization parameter is included. Said new average quantization parameter 
contains the average quantization parameter to all the frames of the present 
scene containing the present frame. Said precedence average quantization 
parameter contains the average quantization parameter to all the frames of the 
present scene of a before [ the present frame ]. When said picture quality is 



higher than said threshold, said -control processor said quantization parameter A 
system given in the above (1 1) characterized by including the means for giving a 
definition as the sum with the difference between said precedence quantization 
parameter, said new average quantization parameter, and said precedence 
average quantization parameter. 

(13) A system given in the above (11) characterized by including further the 
means for delaying the sequence of said video frame synchronizing with 
buffering of said value so that the means for carrying out the buffer of the value 
of said at least one controllable parameter and the value of at least one^ 
controllable parameter corresponding to the present frame and it may be 
simultaneously supplied to said 2nd coding subsystem. 

(14) Make it the computer program product for using it including the computer 
usable medium which has the program code means in which computer reading 
is possible, when encoding the sequence of a video frame. The program code 
means in which said computer reading is possible A computer is made to 
analyze the sequence of said video frame. To the program code means which 
the 1st can computer read for deriving the information about scene change, 
picture quality, an activity bit, a target bit rate, and at least one property 
containing at least one of picture type, and a computer The program code 
means which the 2nd can computer read for generating the value of at least one 



controllable parameter which is made to process said at least one property 
automatically, and is used by coding of the sequence of a video frame, The 
computer program product characterized by using the value of said at least one 
controllable parameter, and including the program code means which the 3rd 
which makes a computer encode the sequence of said video frame can 
computer read. 

Said at least one property includes scene change. The program code means 
which the 2nd can computer read [ said ] (15) To a computer Each frame is 
made to supervise automatically about scene change. At the time of detection of 
scene change A computer program product given in the above (14) 
characterized by including the means for the information from the precedence^ 
frame in the sequence of a video frame being disregarded, and determining the 
value of said at least one controllable parameter. 

(16) For the program code means which the 2nd can computer read [ said ], said 
at least one property be a computer program product given in the above (15) 
characterize by to include the program code means in which computer reading 
for make a computer compare the picture quality of the frame concerned with the 
threshold of a prior definition automatically to each frame with which scene 
change be detect be possible including picture quality further. 

(17) The program code means which the 2nd can computer read { said ] 



Furthermore, so that the number of the bits used in coding of each frame may be 
increased, when said picture quality is lower than the threshold of said prior 
definition And when said picture quality is higher than the threshold of said prior 
definition, so that the number of said bits may decrease A computer program 
product given in the above (16) characterized by including the program code 
means in which computer reading for making the value of said at least one_ 
controllable parameter set it as a computer automatically is possible. 
(18) Said at least one controllable parameter receives each frame including a 
quantization parameter. When said picture quality is lower than the threshold of 
said prior definition, said quantization parameter From the precedence 
quantization parameter of the precedence frame in the sequence of a video 
frame It is defined by the program code means as what reduced the difference 
between a new average quantization parameter and a precedence average 
quantization parameter which the 2nd can computer read [ said ]. Said new 
average quantization parameter contains the average quantization parameter to 
all the frames of the present scene containing the present frame. Said 
precedence average quantization parameter contains the average quantization 
parameter to all the frames of the present scene of a before { the present frame ]. 
When said picture quality is higher than said threshold, said quantization 
parameter A computer program product given in the above (17) characterized by 



what is defined as the sum with the difference between said precedence 
quantization parameter, said new average quantization parameter, and said 
precedence average quantization parameter. 

(19) A computer program product given in the above {17) characterized by 
including further the program code means in which computer reading for 
delaying the sequence of said video frame to a -computer synchronizing with 
buffering of said value be possible in order to carry out the buffer of the value of 
said at least one controllable parameter and to guarantee the simultaneous- 
availability of the value of at least one controllable parameter corresponding to 
the present frame and it. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The flow chart of the general-purpose MPEG-2 comp rye ANTO 
encoder 11 is shown. An encoder 11 contains the discrete cosine transform 
machine 21, a quantizer 23, the variabte-iength encoder 25, the reverse 
quantizer 29, the reverse discrete cosine transform machine 31, the motion 
compensation machine 41, a frame memory 42, and the motion presumption 



machine 43. data pass - the i-th picture input 1 1 1 and difference -- the feedback 
picture 131 to data 112, a motion vector 113 <as opposed to the motion^ 
compensation machine 41 and the variable-length encoder 25), the picture 
output 121, motion presumption, and compensation and the picture 101 by 
which the motion compensation was carried out are included. The i-th picture's 
existing in a frame memory or the frame store 42 and the i+1st pictures move, 
and this drawing has an assumption that it is going to encode with the presumed 
vessel. 

[Drawing 2] Motion prediction of the forward direction and hard flow is shown in 
the example of I, P and B pictures, those displays, and transmission sequence, 
and a list. 

[Drawing 3] Retrieval from the motion presumption block in the present frame or 
a picture to the best coincidence block in consecutiveness, a precedence flake, 
or a picture is shown. An element 211 and 211* The same location in both 
pictures is expressed. 

fDrawing 4] The block of the precedence picture adjusted after using migration of 
the block which followed the motion vector from the location in a precedence^ 
picture to a new picture, and a motion vector is shown. 

[Drawing 5] The flow chart of the coding subsystem 300 which uses the 1st 
coding subsystem E1 and the 2nd coding subsystem E2 according to the 



principle of this invention is shown. A subsystem £1 is constituted so that the 
statistic about one or more properties of the sequence of the frame which should 
be encoded may be derived. These properties are used by the subsystem £2, 
and the sequence of the frame is made to encode accommodative so that 
picture quality or coding performance may be optimized. 

[Drawing 6] It is drawing which the coding subsystem by this invention 
generalized. The non-motion statistic collection 420 and the coding engine 410 
are used for a subsystem E1, and since a non-motion statistic, and between 
motions / statistic in a motion are generated, it is used, and on the other hand, a 
subsystem E2 generates a coding bit stream using the coding engine 410, 
respectively. 

[Drawing 7] It is the block diagram of another example of the coding system 500" 
by the principle of this invention. A system 500 uses the 1st coding subsystem 
(E1) 510 and the 2nd coding subsystem (E2) 540 which were connected through 
the control processor 520. A subsystem E1 is constituted so that the statistic 
about one or more properties of the sequence of the frame which shoutd be 
encoded may be derived. These properties generate dynamically the value over 
one or more controllable parameters which should be used by the subsystem £2, 
when it is analyzed statistically and encodes the present frame of the sequences 
of a frame with a control processor 520, and they optimize picture quality or 



coding performance <by it. 

[Drawing 8] It is a general-purpose flow chart based on this invention. Here, a 
series of video data are inputted into a subsystem E1. A subsystem E1 
generates the information about scene change, picture quality, the bit used, a 
picture type, or a target bit rate. This information is sent to a control processor 
(CP) 520, and that control processor supplies a quantization parameter (Mquant) 
to the 2nd coding subsystem (E2) 540 in this example. Moreover, a subsystem- 
540 receives as an input the delay version with which the sequence of video 
data synchronized. 

[Drawing 9] In order to use it in control of coding of the sequence of the video 
data based on the 2nd coding subsystem £2, when generating one or more 
parameters, it is the flow chart of one example of the statistics processing carried 
out by the control processor (CP). 



